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BROOKHRAIEN Review of Previous Talk

e Neuffer found significantly worse performance with
C compared to Hg
o Found larger emittance for C
e | looked at emittances at 3 m
o Various Hg distributions had very different emittances
o Neuffer used the one with the smallest emittance
o C emittances were larger than Hg
o C emittances better with do dump; with dump better
with tilt
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BROOKHFAEN

NATIONAL LABORATORY TOpiCS for ThiS Talk

"« Runs with Hg distributions from X. Ding, using
recent MARS
e Look at energy spectrum
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BROOKHRATEN New Distributions

e« Hg, 0, = 117 mrad, 0., = 20.6 mrad,
Opeam = 0-1212 cm, 7,0 = 0.404 cm, two settings
of IQGSM (0,1)
o Geometry same as 23-Mar-2013 and 06-Feb-2014 runs
before, but not 28-Oct-2010
o JIQGSM gives a “choice of inclusive and exclusive event
generators at nuclear inelastic interactions”
o IQGSM=0: exclusive CEM (cascade exciton model?)
for £ < 3 GeV, MARS inclusive for £ > 5 GeV,
LAQGSM for some special cases. Old MARS default.
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BROOKHRATEN New Distributions

o JIQGSM=1: CEM for E < 0.3 GeV, LAQGSM for
0.5 GeV < E < 8 GeV, MARS inclusive for
E > 10 GeV. New MARS default.

o C with IQGSM=0 (earlier was with IQGSM=1),
tilt, no dump
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DOROOKHLUEN Emittances

W+ u— u+ - o+ - o+ at-
101028 31.8 131 356 137 231 149 260 150
130323-XDing 412 164 438 172 33.1 214 328 21.2
140206-HSayed 442 250 442 250 338 319 326 310
141215-XDing-00-d 68.1 249 683 272 489 327 478 337
141215-XDing-00-n 498 227 512 246 351 271 353 283
141215-XDing-65-d 581 214 602 232 436 267 433 279
141215-XDing-65-n 515 221 527 239 365 260 366 27.4

150113-XDing-C-IQGSMO 524 23.1 521 238 382 284 373 28.1
150113-XDing-Hg-IQGSMO  29.5 137 31.8 14.0 205 15.1 20.7 148
150113-XDing-Hg-IQGSM1 304 134 345 152 21.1 144 219 15.1

e Normalized canonical emittances in mm

e Large sign 1s sort of helicity
e Names to left are distributions, contain date
o Carbon: two digit angle, d for dump, n for no dump
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TN, Analysis

o JQGSM choice doesn’t affect emittances

e Hg emittances are small with new MARS: like
28-0ct-2010 run.

e Don’t understand why 23-Mar-2013 and
06-Feb-2014 emittances were higher
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BRODIARIEN Pion Distributions for Hg

28-0Oct-2010

23-Mar-2013
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BRODIARIEN Muon Distributions for Hg

28-0Oct-2010

23-Mar-2013
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BROOKHFAEN

NATIONAL LABORATORY
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BRODIARIEN Distributions for Hg

e« Have IQGSM=0 for all cases

e Everything similar, except 06-Feb-2014
e IQGSM has a major impact on the number and
spectrum
o Will reduce difference between C and Hg
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BRODIARIEN C: Pions vs. Geometry

No Tilt, No Dump No Tilt, With Dump
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BROOKHFAEN
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No Tilt, No Dump

No Tilt, With Dum

C: Muons vs. Geometry
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BROOKARIEN C vs. Geometry

. Only major production hit is no tilt, no dump
e With tilt no dump 1s the best
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BROOKHIAEN ( ‘ VS Hg
NATIONAL LABORATORY °

e Similar total number of particles for Hg and C (need
to check more carefully)

e Spectrum of C wieghted to higher energy than Hg

e Should use very different NBPR to capture C than
for Hg

e Entire system likely longer for C than Hg
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BROOKHPAEN Conclusions

e Reasons for differences in Hg distributions still not
understood
o Results with latest MARS most similar earliest run
which Neuffer used
e Use of IQGSM=1 over IQGSM=0 has significant
negative impact
o Are we sure which model 1s best?
e C emittances confirmed larger than Hg
o Cause unknown: larger target?

e Nothing good about no tilt, no dump C
configuration

January 15, 2015 J. S. Berg — Update on Hg and C Target Distributions at 3 m — EFA Group Meeting 17)



BROOKHPAEN Conclusions

e Hg and C have similar particle counts, with C
weighted to higher energy
o NBPR and decay channel should be designed very
differently for the two cases

e Some detailed MARS studies could help understand
the unknowns
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